The temperature-composition phase diagrams of the pseudoternary (CulnSe2)i (ZnSe)2 and (ZnSnP2)i (GaP)2 chalcopyrite -zinc-blende semiconducting alloys are obtained by a combination of first-principles total-energy calculations with a statistical-mechanics description of a spin-1 -Hamiltonian. We find that (i) alloying with zinc blende sharply lowers the order-disorder transition temperature of the chalcopyrite, (ii) despite the different crystal structures of the constituents, the alloy exhibits miscibility already above 500 K, and (iii) 
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The terms in brackets are the nearest-neighbor terms of Eq. (1), with the interactions given in Table I 
for the x = 1/2 stannite and random alloy, respec- (4) Figure 1 depicts the excess energies of Eqs. (3) and (4), at x = 1/2, and Table I summarizes the pertinent constants.
The following trends appear: (i) The formation enthalpy of the stannite structure AHs~= AEs~(Us~) is positive.
Hence this structure is globally unstable towards decomposition into its equilibrium CH and ZB constituents, at VgH and UzB, respectively. This comes about due to 2K -J4 + g(Vs~) ) 0 (Table I) Although the structure of these phases is still unknown (the above mentioned x-ray peaks were not measured) the structure called "chalcopyrite-ordered"~3 could be stannitelike. Figure 3 
